Introduction
The low-cost airline revolution has been dramatic (Campbell and Kingsley Jones, 2002 ) but has so far been largely confined to the short-haul market. There are a number of reasons why it is more difficult to translate the low-cost formula into the long-haul market, although there have been attempts, most notably by Freddie Laker's Skytrain, operating across the North Atlantic, some twenty five years ago. More recently however there have been a growing number of new lower cost entrants on long-haul routes. The aim of this paper is to examine the issues raised with respect to the development of long-haul low-cost and to assess the sustainability of such operations. Through an assessment as to whether the low-cost business model is feasible for long-haul routes namely, which elements of the model are transferable to long-haul operations, whether there is sufficient demand for so called basic "no frills"
services on long-haul routes and what competitors' responses may be.
In terms of research methods, in addition to a review of the history and development of low-cost operators the paper undertakes an analysis of the potential cost differentials that may be achievable by low-cost long-haul airlines. The authors provide a framework for analysing the applicability of cost efficiencies to long-haul operations. A quantification of the savings that may be achievable has been made drawing on statistical sources comprising IATA, AEA and the Civil Aviation Authority Financial statistics. Secondary sources of information for this paper have been gathered from a review of current academic literature and information gleaned from published industry sources.
Adapting the Low-cost Model for Long-Haul Operations
Central to the low-cost model is the strategy for the airline to be able to compete on price having achieved cost advantages relative to their competitors. Porter (1985) identified three generic strategies to achieve competitive advantage cost leadership, product differentiation, and market segmentation (or focus). The low-cost airline model is in essence an attempt to achive cost leadership (although some low-cost airlines additionally attempt to differentiate their services and focus on particular sectors). Langfield-Smith (1997) stated that cost advantages can be achieved in a number of ways. The low-cost airline model is closely associated with the so called 'Southwest Model' (Doganis, 2001; Francis et al, 2006) in the US. The 'Southwest
Model' has been further developed by other Low-cost Carriers (LCC's) (Barrett, 2004; Francis et al, 2005) . Whilst not all aspects of this model are transferable to long-haul operations there are a number which are. It should also be noted that a cost leadership strategy applied to long-haul routes is not necessarily dependent on achieving all the cost efficiencies in the same way as Southwest or other short-haul low-cost carriers.
Low-cost airlines have been predominantly short-haul operations, partly because of the regulatory context on long-haul services and partly because some facets associated with low-cost operations have been seen as less compatible with long-haul flights such as the need for food, seat pitch and in-flight entertainment. According to Williams et al (2003) shorter routes offer greatest potential to achieve cost competitiveness over the network carriers. There is already evidence of a longer distance low-cost model with Southwest and
JetBlue flying transcontinental routes in the US of 4-6 hours flight time (Flint, 2003) .
This is only medium-haul by international standards however and still uses Boeing 737 or Airbus A320 equipment.
INSERT TABLE 1 AROUND HERE
Traditional airlines in general already obtain low seat mile costs and hence offer competitive fares on long-haul services. For example, Virgin Atlantic's seat mile cost is 43% lower than easyJet's, although admittedly on a much longer average stage length (Civil Aviation Authority, 2005) . In long-haul markets there also remains a significant demand from those willing to pay a premium price for sleeper seats and other comforts. With passengers at the front of the cabin paying many thousands of pounds for their ticket, the marginal cost of supplying the economy class seats at the back of a mixed configuration aircraft falls considerably. By filling the aircraft with economy class it would be difficult to do better than this, especially as seat pitch on long-haul cannot be realistically reduced below the 31" provided by the major airlines. On some aircraft types it is possible to squeeze an extra seat across the cabin (e.g. 8 abreast instead of 7 on the Boeing 767, 10 instead of 9 on the Boeing 777 or MD11).
It is difficult for low-cost airlines to match the utilisation improvements that have been achieved on long-haul routes as long-haul aircraft are already flying 15-16 hours a day with carriers such as KLM and Lufthansa, many sectors being overnight (Table   2) . 'Time window' constraints and maintenance requirements make it impractical to squeeze out much more than this. In the short-haul markets, LCC's were able to raise load factors from the 60-70% achieved by traditional airlines up to around 80%. Load factors are already much higher for long-haul airlines however, with most major European airlines exceeding 80%. A long-haul low-cost operator therefore has limited scope for improvement.
INSERT TABLE 2 AROUND HERE
It is also difficult to eliminate 'frills' altogether. The longer the sector the more frills required. Some form of catering service is required on flights of 8 to 10 hours -even if paid for 'on demand', the costs of the galley space and the complications of loading catering and cleaning the aircraft remain. Seats must be allocated as families are unwilling to be split up for that length of journey. In-flight entertainment is also more important on long-haul than short-haul (a major selling point of Virgin and Emirates, for example) and the number of toilets realistically cannot be reduced from the major carriers' provision (as has been done on short-haul routes). Large amounts of checked baggage must still be handled. Civair was a South African airline that planned to fly Cape Town-Stansted starting in October 2004. Economy return fares were to start at £420 and would not have included food, drink or headsets (Noakes, 2004) . This was about the same price as indirect flights on KLM and £150 less than the direct operators from Heathrow. The service never started operation.
e ticketing and e marketing are innovations which are extensively used by short-haul LCC's and clearly this is an area that can be applied to long-haul operations also.
IATA has set the objective of all carriers in the world adopting 100% e-ticketing by Business passengers are also unlikely to be willing to forego their frequent flier credits on long distance routes in the way they have on short-haul services, as the rewards are more valuable.
Hubs are much more crucial for long-haul operations than for short-haul. As Hooper states 'The economics of consolidating traffic at hubs and using larger aircraft becomes compelling over longer distances' (Hooper, 2005, p.342) . Alderighi et al (2005) provide an interesting comparison between hub-and-spoke and point-to-point strategies and find the need to bundle demand on larger longer haul flights does 'reinforce and preserve the HS [hub-and-spoke] configuration' (Alderighi et al, 2005, p.334) . Use of larger aircraft than the conventional airlines may have the potential to significantly reduce unit costs. Thus if BA is using a Boeing 777 it would be possible to undercut their seat mile costs with a new Airbus A380. This however flies in the face of low-cost airlines' strategy on short-haul routes where they have kept to the modest Boeing 737 size equipment in order to remain competitive on frequency.
Without the hub feed of the majors, large aircraft are not really a viable proposition.
Boeing 737s cannot operate efficiently on sectors of more than around 5 hours; the Boeing 757 stretches this to 7 hours but for the majority of long-haul markets, the Boeing 767-200 is the smallest practicable option with 274-290 seats on high density layout as used by Thomsonfly. This aircraft is still range restricted at high payloads however so the Boeing 767-300ER may be the most realistic choice for markets such as the North Atlantic.
Cargo is another area of concern. LCC's avoid cargo on short-haul routes as it complicates the operation and slows down turnaround times. On long-haul, cargo is too significant a source of revenue to ignore, particularly if flying aircraft with large belly-hold capacity. This therefore pushes airlines towards the traditional operating model.
The secondary airport strategy which has created dramatic cost savings for Ryanair within Europe (Francis et al, 2004 ) is less effective in the long-haul markets. As aircraft spend more time in the air and less on the ground, the benefits from low user charges and lack of airport congestion are diminished. Many of the secondary airports do not have runways long enough to handle intercontinental flights and others are too remote from the demand: it is possible to fill a Boeing 737 from Cardiff to Alicante but much more difficult to fill a Boeing 777 from Cardiff to Los Angeles. Some would also have to upgrade terminal facilities to handle 400 passengers at once. The new airport at Doncaster Finningley Robin Hood has aspirations to host transatlantic scheduled services but these would appear to be some way into the future.
The most substantial scope for cutting costs comes from labour. A new entrant could undoubtedly find labour willing to work for less, although again the differential is muted compared to short-haul routes. Traditional airlines often pay staff the same rates across the network which makes them particularly uncompetitive on short-haul routes. On long-haul, low-cost airlines would still have to incur some overseas accommodation costs and allowances as it is physically impossible for staff to return to base each trip. Cabin staff could be reduced in number to the safety minimum (1 per 50 passengers) although this would place increased pressure on those remaining.
Indeed, the most viable model for a long-haul airline may be to use lower cost labour (as wage rates differ greatly around the world) but leave other services intact. This is essentially the strategy of carriers such as Thai International or Emirates (Anonymous, 2005a 
Potential Cost Differentials
In this section the authors seek to identify then quantify cost differentials that a longhaul airline following a 'cost leadership strategy' (Porter, 1985 ) might achieve. In order to quantify the potential cost differentials and fares that would be required on a long-haul 'no-frills' service, a comparison with a traditional airline has been undertaken in Table 3 . The unit costs of Virgin Atlantic on the average route in their long-haul network are shown in the first column of 
INSERT TABLE 3 AROUND HERE
The second column of Table 3 merely distributes these costs over the greater number of passengers that could be carried on a high density, all economy class configuration aircraft operating at 90% load factor. The third column seeks areas where costs can be further reduced. For example, fewer cabin crew are necessary and they can be paid less and secondary airports can be utilised with lower charges. Other areas however such as fuel or aircraft leases will incur the same cost as Virgin.
With all these amendments, the average cost per one-way passenger reduces to £125.51. We can now compare this with the lowest fares currently available. The cheapest return fare averaged across the year is £360 (£330 without government taxes -airport facility charges are included in the cost analysis). The low-cost airline requires £251 to break-even. With a profit margin of 10% this rises to £276. It would then be possible to undercut the traditional airline by £54 per return journey or about 15%. For many potential passengers this is unlikely to be a sufficient discount to offset the disadvantages of higher density seating, poor ground handling and no inflight service. It has been observed that low-cost short-haul airlines can do no more than break-even on the carriage of the passengers but make their profit margin from ancillary sales and activities. This would potentially give a £79 price saving or about 22% if only covering operating costs.
Whereas in Europe, low-cost airlines have been able to more than halve the average fare paid per passenger, the best they are likely to achieve in long-haul markets is thus about 20% off -and only by foregoing product features which are relatively more valued on longer journeys. The major airlines could easily react by selectively cutting their fares which would rapidly make it impossible for the no-frills airline to run a viable operation -the fate that befell Laker's Skytrain (as described in the following section). With thousands of city pairs in the major carriers' networks, it is difficult for new entrants on a 'point-to-point' basis to create the level of competition found in short-haul markets.
Having considered what elements of the low-cost model might be transferable to long-haul the following section looks at those airlines that have attempted to achieve competitive advantage though 'low-cost' strategies.
Skytrain and Beyond
Most commentators on low-cost operators point to Southwest as the start of the lowcost carrier phenomenon. When considering the long-haul low-cost however then the earliest example is Freddie Laker's Skytrain which operated its first service on the 26 th September 1977 between Gatwick and New York. Skytrain had started as a charter business but moved to offer a cheap one way transatlantic 'no frills' service with tickets purchased in the airport on the day of travel. The service was single class with tickets costing £59 one-way.
Historically the relaxation of fare regulation on the transatlantic market led to highly competitive pricing, so much so that low-cost ventures such as Laker's Skytrain in the 1980's struggled to compete against aggressive pricing from established airlines (Calder, 2003; Lawton, 2002) . Skytrain ultimately failed in February 1982 with debts of £270 million. There was a combination of factors leading to failure (see Armstrong, 2005) including the regulatory delays, the economic climate at the time, most notably recession and exchange rate exposure on debts, and competition including alleged anti competitive pricing from other airlines. Fuel prices also doubled between 1978-81 and as at the current time, airlines struggled to pass this on to the consumer through higher fares.
There are many historical examples where airlines have tried to compete on price.
Since Laker a number of airlines have established services that could be considered to have elements of the low-cost model. PEOPLExpress and World Airways are two that operated on the North Atlantic. Virgin Atlantic has always based itself around a 'value-for-money' proposition. In many ways however, it is European charter airlines that can be seen as pioneering low-cost long-haul services. European charter airlines were early innovators in cost efficiency with high occupancy and aircraft utilisation.
The ability to complete on price has always been a key factor for long-haul airlines around the world. This was sometimes achieved through cost advantages but it has also arisen as a result of acting as a loss leader, a cross subsidy from a profitable network in other regions and / or government subsidy. Airlines name for long-haul leisure routes that it couldn't operate viably in its own right. In contrast, Emirates has adopted the strategy of operating full service at a relatively low fare.
Recent Developments and Innovations
The preceding examples reveal that those who could be loosely described as long-haul low-cost airlines subsumes a range of organisational activities the long-term success of which remains to be seen. The next section considers the sustainability and likely future direction of long-haul LCC's.
Speculating about Developments and the Sustainability of the Low-cost

Model on Long-Haul Routes
Although the circumstances are somewhat loaded against a successful growth of longhaul routes by new-entrant or 'low-cost' airlines, it cannot be ignored. If long-haul services (depressed in the wake of September 11th, the SARS epidemic and rising fuel prices) become strongly profitable again for the major carriers then it is likely that other airlines will wish to obtain a share of this market. If European traffic for the low-cost airlines falters, then it is possible that carriers such as easyJet (with their greater focus on major airports than Ryanair) may investigate the possibility of attracting interline traffic to supplement their own local demand or even operating long-haul in their own right. Ryanair's Michael O'Leary has been recently quoted as saying that long-haul operation would be a "logical extension" of the airline's business formula (Anonymous, 2005b) .
Established LCC's may also be best placed in terms of knowledge experience and 'critical mass' to make a success on long-haul routes: (Anonymous, 2004) New aircraft types such as Airbus' A350 and Boeing's 787 may offer the potential to fly longer distances with a lower capacity aircraft. The Airbus A380 offers the lowest seat mile costs and it may be possible to fill 800 seats flying once a day on the densest sectors such as London-New York. On other routes however, frequencies will be uncompetitive thus making it impossible to attract enough market share. As airport costs are a small proportion of the total for long-haul flights there is a stronger argument for remaining in the major hub airports where there is more demand and potential feeder traffic. Low-cost short-haul networks that have become concentrated on certain airports are potentially interesting and could be used to provide 'do-ityourself' feeder services. London Stansted, Dublin, Baltimore, Washington Dulles, New York JFK, Las Vegas and Phoenix would seem to fall within this category.
Deregulation is also a potential spur to new services. Many markets are currently closed to anyone other than the two national carriers. As this breaks down, new entrants are likely to be on the low-cost / no frills model: Several Indian low-cost new entrants, for example, have expressed an intention to fly to Europe (e.g. Kingfisher).
Liberalised bilaterals with the UK may make this possible.
In terms of areas where new entrants may achieve cost leadership, labour costs are The length of journey on long-haul routes means that the scope for stimulation of new traffic is more limited than in short-haul. There won't be any diversion from surface modes, effectively cutting off one source of growth. There is less likely to be new generation either because whereas people from the UK can now go to Barcelona for the weekend, they are not going to go to Los Angeles just because it is cheap.
Availability of leisure time means most people will only make a maximum of one long-haul trip per year. The main area for growth is likely to be trading up from shorthaul to long-haul for the main holiday but even here the cost of other items (hotels, food and car hire) means that the flight is only a small part of the total trip cost.
Visiting friends and relatives (VFR) markets are hence likely to show the most stimulus. This may in part explain why Air New Zealand is able to go low-frills under 6 hours, these routes principally across the Tasman In order to be successful new entrant airlines may be advised to keep some of the product features of the traditional carriers (more so than in short-haul). Low-cost long-haul services are most likely to be successful in:
• Pure leisure markets, especially VFR where air travel is a major part of the trip cost -these can be run at low frequency and majors do not have the business traffic to draw upon.
• Dense point-to-point markets where a modest market share is required to operate one flight per day.
The above points to the importance of cherry picking routes but this may in turn leave them exposed to the competitors' responses. The competitive nature of most aviation markets is such that airlines will need to be aware of cost efficiencies and price competitiveness. The emergence of LCC's on Long-Haul routes seems set to continue. The competitive responses by legacy carriers will be important in determining their fate. As much of the demand will have to come through diversion from traditional airlines, this is going to be more fiercely resisted than the new generation possible in the short-haul market. Although legacy airlines are going nofrills in certain cases, 'the jury is still out' on how successful these have been.
Conclusions
The relative commercial success of some LCC's has led to it being perceived as an attractive business model and aspects are being utilised by long-haul operators. As yet established LCC's have been slow to move into long-haul routes but there are increasing signs of this happening. LCC's who have built up experience and skills in domestic and short-haul markets may be well placed to put such knowledge to good use in achieving cost advantages on long-haul routes. As many short-haul markets are becoming saturated with low-cost services, it may be tempting for established LCCs to diversify in this way.
The traditional airlines however are in a much stronger position in the long-haul arena. The importance of hub feed, the ability to cross-subsidise economy seats from high yield first and business class passengers and the difficulty of reducing 'frills' such as seat pitch, catering or entertainment much below the level currently provided on long-haul routes puts a 'low-cost' new entrant at a substantial disadvantage. On a cost per mile basis, long-haul air fares already offer good value for money and the relative advantage a no-frills operation can achieve is perhaps 20%, a long way from the 50% or more in the short-haul markets. The traditional airlines are most exposed in the pure leisure markets (including Visiting Friends and Relatives) that have little high yield traffic to draw upon. These passengers are less sensitive to frequency so nonstop point-to-point services can capture the demand on one or two flights per week. In very large markets such as London-New York it should be possible to obtain sufficient traffic to fill a daily flight with a modest market share.
Whilst mostly associated with short-haul operations, certain aspects of the LCC model can be readily adapted to the long-haul market. These are however well known to legacy carriers and new entrants alike. The distinction between LCC's and other carriers are becoming more blurred as many airline have adopted elements of the lowcost model already and in long-haul markets, LCC's will have to adopt some elements of the traditional business model. Any airline wishing to maintain cost advantages may find itself needing to continually look for ways to innovate. The cost structure of long-haul operations is such that cost advantages may be most readily achievable in labour costs and central administration.
The success of long-haul LCC's will not only be dependent on achieving cost advantages. Demand for long-haul 'no frills' services may be determined by more than just price. Competitor responses may also determine the viability of services.
There has been a long history of competitors offering cross subsidised low fares to see off new entrants, who face a much steeper challenge than in the short-haul market to building critical mass. The major carriers' position is not without risk however.
Although some of the new entrants may not ultimately prove viable, their main achievement may be to push the major airlines into losses on what has to date been the one remaining profitable part of their operations.
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